suppression is not confined to a specific microbiota or host genotype.
0
To enumerate gut-resident microbes that might suppress Cd, we sequenced 16S 1 5 0 to those fed the MD1 diet, and propionate is elevated in the ceca of MAC + -fed mice 1 5 1 relative to those fed the MD1 or inulin diets ( Fig. 3a) . Furthermore, acetate, propionate, 1 5 2 and butyrate have concentration-dependent negative effects on Cd growth as measured 1 5 3 by differences in doubling time ( Fig. 3b) and concentration-dependent positive effects on 1 5 4 expression of a critical Cd virulence factor, the glycosylating toxin TcdB 21 (Fig. 3c) . Our SCFAs inhibit the growth of five non-630 strains in a concentration dependent 1 5 7 fashion 10,22 and (ii) butyrate affects toxin expression in Cd strain VPI 10463 23 . Given these findings, we hypothesize that dietary MACs negatively affect the 1 5 9 fitness of Cd in two interrelated ways. First, MACs drive privileged outgrowth of MAC-gastrointestinal tract 7 , we examined colonic histopathology and toxin levels to better 1 7 0 understand the inflammation during MAC-dependent suppression of CDI. Humanized 1 7 1 Swiss-Webster mice fed the MD1 diet were infected as in Fig. 1a and were switched to significantly increased in all infected mice relative to uninfected control mice fed the 1 7 5 MAC + or inulin diets (Figs. 4a, S12; Table S4 ). Notably, inflammation is comparably 1 7 6 elevated in both infected and uninfected mice fed the MD1 diet, consistent with the 1 7 7 contribution of the MD diets to inflammation and Cd persistence. We also measured burdens of Cd and levels of TcdB in feces during the shift 1 7 9 from the MD1 diet to either the MAC + or inulin diets. TcdB is detected during persistent 1 8 0 infection but its expression is further elevated at 2 and 4 days after the shift to the MAC + 1 8 1 or inulin diet ( Fig. 4b) . Though cfu-normalized TcdB abundance is elevated after the diet 1 8 2 shift, the overall abundance of TcdB decreases from day 2 to day 4 post diet shift ( Fig.   1 8 3 S13). This shows that toxin expression is elevated on a per-cell basis in response to gastrointestinal tract upon the sustained consumption of MACs by the host. In the context of CDI, the relative contribution of inflammation to the exclusion of 1 9 1 inflammation-sensitive competitors versus the creation of privileged nutrients, analogous 1 9 2 to strategies delineated for the enteric pathogen Salmonella Typhimurium, remains to be 1 9 3 determined 2 . Furthermore, though SCFAs can directly inhibit bacterial growth and affect 1 9 4
Cd toxin production, additional work is needed to investigate the potential roles of other 1 9 5 relevant factors that could be impacting infection dynamics. For example, SCFA can 1 9 6 signal through host pathways (e.g. improved barrier function via hypoxia-inducible 1 9 7 factor 26 ) which may influence inflammation and microbiome composition independently of Cd burdens and toxin production; other metabolites such as bile acids can influence 1 9 9 CDI 6 and may interact with dietary effects. experiment and inter-animal variations in clearance kinetics ( Fig. S8) , the effect is highly Notably, two independent human trials have shown cooked green bananas (rich 2 1 7 in MACs as evident by elevated SCFAs in the stool of treated patients) aid host recovery 2 1 8 from another enteric pathogen, Shigella 28,29 . More recently, it was shown that a MAC-2 1 9 deficient diet leads to microbiota-dependent mucus degradation and attachment-2 2 0 9 dependent lethal colitis by the murine pathogen, Citrobacter rodentium 30 . Taken 2 2 1 together, our work is part of a growing body of literature providing evidence that dietary 2 2 2 manipulation of the metabolic networks of the intestinal tract is a powerful and 2 2 3 underexplored way to influence gastrointestinal pathogens. culture was used to inoculate mice, below. colonies were picked into pre-reduced Cd minimal medium (CDMM) without glucose, as (version 1.11.5). After 24 hours of growth, culture supernatants were collected after 2 4 7 centrifugation (5 minutes at 2,500 x g) and stored at -20˚C for quantification of TcdB (see disruption using a severity score of 0 to 5 (0 = no significant lesion, 1 = minimal, 2 = mild, 3 0 9 3 = moderate, 4 = marked, 5 = severe, see Table S4 ). fecal sample, toxin abundance was normalized by the number colony forming units, as Total DNA was extracted from frozen fecal material using the PowerSoil DNA in Table S1 . For commands executed for the 16S rRNA-based bioinformatics analysis, please 3 3 7 see Code S1, an ipython notebook. Runs were demultiplexed independently due to 3 3 8 some non-unique barcodes, and then concatenated prior to OTU picking using 1 4 meaningful features. We rarefied our data to correct for differences sequencing depth.
5 1
To ensure our results were not artefacts of rarefaction depth we conducted analyses at 3 5 2 multiple rarefaction levels and our conclusions were not changed. We use OTU tables 3 5 3 rarefied to 7,000 in this study, facilitating inter-run comparisons. Using the 'supervised_learning.py' script from QIIME 1.9.1, the random forests 3 5 7 classification method (with 10-fold cross validation error estimation) was trained using an Alpha and beta diversity, correlations, and random forests were computed using The data that support the findings of this study are available from the corresponding The authors declare no competing interests. points specified in Table S4 . Histopathology was carried out on proximal colon tissue switched to the MAC + diet, normalized TcdB abundance increases 14.5-fold from day 0 5 5 8
to day 2 (p<0.0001) and 6.5-fold from day 0 to day 4 (p=0.0066). For mice switched to 107, 89-95, doi:10.1038/ajg.2011.398 (2012) . 
